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The Contamination Assessment for Rice Samples of Thai Jasmine Rice
(Oryza sativa cv. KDML105) by Image Processing Technique
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Abstract

The goal of this research is to develop an approach to determine contamination such as red kernel rice
and waxy rice in Thai jasmine rice samples by analyzing image that is obtained from Flat Bed Scanner (FBS) in
order to reduce time and labor in the inspection. In this research, image processing technique was applied to
detect and count the number of pixels of Thai jasmine rice, red kernel rice and waxy rice in the image of rice
sample. Then, the weight models of these three kinds of rice were developed to predict the weight of each kind of
rice that varied from 0-20g in the rice sample. Finally, the percent of contamination was calculated based on the
predicted weight. The results showed that the developed approach could successfully detect and count the pixels
of each kind of rice. The weight prediction models of rice samples were obtained with a high accuracy with
coefficient of determination (Rz) of 0.9991, 0.9988 and 0.9994 for Thai jasmine rice, red kernel rice and waxy rice,
respectively. The highest error for percent of contamination was 3.48% and this developed method could reduce
the inspection time by 8 times.
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(a) Rice sample (b) Flat Bed Scanner (c) Output image of Rice sample

Figure1 Image acquisition system and output image

2. ManaudEnsmsdszifiuanutuiiauuasiaatnedg
PnnAresiaetnediannaunLasTuaIuIURNEaTetokae Towidaauazdnranentsd  Taeld
Tsunsu Image J version 1.48s Sauulilsunsuidl plug-in TWn13aAszinIngne aufudnause nnwdaesfaeng
draldfunisuadliiedluiligfid Luvuasiudslaeld median fiter neusnuunuaziuswinaatouaslnenis
threshold ANASUS 20-255 1140w gray scale 194 U channel duiudnamiien nwdaesietnadnaldsunsg invert @
wazl3urlgalaeld median filter ufaAsulasldegluiBgid CYMK neauduunuazduawuiniadiamiaalaanis
threshold Adawst 0-210 Tunm gray scale 284 K channel kazd115u4121900nNsa Andressnetnedalaiunng
ulasifiedernpnalafeunnsinaiodiamilen uaginnig invert Areunilasifedluiinid CYMK udrdeinnnsduun
LasTiIsuuRNLEalAtNN threshold ANAILA 0-245 Tunw gray scale 184 K channel (Figure 2)
AMAENIALUNLAZTLISLRnmatey N At siaudasTinfeiimenduA 0-20 g 1@Funs
Usznaiileaingunisinunaivingetndnouns dromden  uazdnaeenusd  wasthaunsildllvinune
vutindnausiazafinlugaetnadnaiinnsuiuuaslssifunnu uileuaesietnadnalag [aunief 1

o = - . e 'JE,"l'j'J"'-'ﬂ.'EJ'I:.“'l‘L-I.R.' uz $1aumtn (a)
P PFTUAT P W BT R A RN 41T = T T =100 (1)
U wife I U R(g)

a

TunmaseLANgNFBdLNEN199E NS INBMWN TN fatinediauiuiin 100 g Feiinistuileusasdnoung
¥ = 1 1 - o o o 1 ¥ o o o @ s d’/ a
uwaz drawtenaglugag 0-100 wafidusl aauau 30 saeeng Iiinndadesidudanututlaulaamaiinnislszung



' '
o o

9. MEAARTINEAT 7 45 R177 3/1 (WiAw) Fuenen-Fu91AN 2557 nsilseidisl 331

awieiBeufeuiiaimsfaimin warlunmageudssAnsnmiunseurediniinaunty fedieda
dhwiin 100 g Feiimetuileusesinuncuas drawileneg 40 wWefidudiviniusiuan 10 et Ifiwnasey
mmL‘?ffJLmemgﬂﬁmLLaJuéﬂumiﬂ?:Lﬁummﬂwﬁ@uuﬁﬂuLﬁﬂuﬁuiwdwmmﬁmmiﬂizmamwdwﬁuawm
Njwre]

For red rice

Threshold

Red
rice

RGB image

—

LUV color space Median filter

For waxy rice

CMYK plates

For white rice

White
rice
Image from flatbed Image segmentation Pixels counting
scanning

Figure 2 Algorithm for classifying and counting pixels of each type of rice in rice samples
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Table 1 Comparison of contamination assessment between human inspector and image processing technique

Accuracy (%) Time
Sample ) Image processing ) )
No Human Image processing Human Inspector ] Time ratio
. ) technique
Inspector technique (A) ®) (A/B)
1 99.90 99.69 88.63 14.70 6
2 99.76 99.82 74.77 13.63 5
3 99.95 99.70 115.25 13.23 9
4 99.60 99.51 113.80 13.65 8
5 100.00 99.78 103.58 15.18 7
6 99.90 99.88 100.52 13.52 7
7 99.84 99.74 91.55 13.87 7
8 99.64 99.83 127.83 12.58 10
9 99.90 99.51 141.08 11.83 12
10 99.84 99.52 66.60 12.70 5
Mean 99.83 99.70 102.36 13.49 8
S.D. 0.13 0.14 23.08 0.99 _
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